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Abstract of JP1 1043460 

PROBLEM TO BE SOLVED: To obtain the subject new compound having osteogenesis promoting 
activity. SOLUTION: This new compound is shown by formula I [R<1> is a halogen, etc.; R<2> is a 
group of the formula (CH2 )q Y<2> r R<5> (Y<2> is O, etc.; R<5> is H, etc.; (r) is 0 or 1; (q) Is 0-5); X is 
H, etc.], e.g. (4R*,5R*)-4-hydroxy-4-(4-methoxy-1- butyl}-5-[2-(3-methoxycarbonyl-1-propyl)phenyl]-2- 
cyclopenten-1-one. The compound of formula I is obtained by the following process: furan is lithiated 
and then reacted with a compound of formula II (R<6> is a halogen) to form a compound, which is then 
rearranged, followed by protecting the hydroxyl compound of form a compound of formula III (R<7> is 
an OH-protecting group), and an organic borane compound corresponding to R<1> is reacted with the 
compound of formula III in the presence of a base and a Pd catalyst to form a compound, which is then 
reacted with an organolithium reagent followed by purification to form a compound of formula IV (X<2> 
Is H, etc.). whose hydroxyl group Is then deprotected and oxidized. 
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(1) 



- (CHj) .Yi„ (CH2) 
-COzRf 

SS-S^L, n(i:0*/s;i:l m. pii^ti^ixO 

- (CHj) ,Y^Rs 
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[ff^jsn ^(i) 




(I) 



- (CH2) „Y'„ (CH2) pR3 

- (CH2) ,Y2,R5 

- (CH2) .Yi„ (CHj) pR3 
{5t+. R3{4*SM^*Jt{4ie 

-CO2R4 

(^+. R«(47kSis^*/i{4^S:i~5coT;i^=Jif;w 

SThh. ) X'^^tihmx'h'o. piiottiiiix'h 

^scor/i-df;!^*, K^ia:2~6cor;w^z^/u«. DJ* 

7(7)~>9ar/U^)l'mttziiy x^/l'ST'$>.&iS*«2 

im^m4] Y^immm^x-^*). Y^imm^'f-x-h 

*iS^JSl~3OV>-r)h.*H=l^<07x-/i,S«t Fn 



[ iS«JS 6 ] fg^JS 1 ~ 5 ^ov ^■riiJ}Hzim<r>it-^t 

m^mi 1 ^mmi&mmTi>i>mm6izieM<^mm 

[000 1] 

m^iizm-t&. 

[0002] 

^x^j:^^xdi,z;^z.h-nii. ■^^mmzxh-wmss.tm 

■^<SLiR-¥-Wm^i:±m^:itlzj::^'^m-mX'h^. -i- 

Mmmzxh-^m^T^^x'$)h. mm-wmmm 
mmizx^ikm^comm'Wm-x'h^, 
[0003] 'Wmmmcommu■^mw.mm^^E 
i^mt-r?) i>cr)¥'^'C-x-$> 0 . mtiix.x h oi^'x 

mi^m(r>^w:fi+^x'^j:\\ ^v^{4ia4-m*^^sr^) 
mmzm':>x\^'i\,\ ^cr,m<7>wmBX'f>t-^ 

[0004] 

[%Bfl*-'M^L<i:5t-fi.iiii] ^^mcosmii. -^m 
mm^mi:^-tmmit-^^^imth:ib\,zhh. 

[0005] 

[^II^fl?^-rS;^c**)O^S] ^wn^t:>\imMMm: 

[0006] Ttihio. iC( I ) 

[00071 

[-ft 2] 



(3) 



nm^i 1-43460 




(I) 



[00 08] [^*. RHty\xiyym^ttiU^ 

- (CH2) (CH2) pR3 

SSr^L. ntiiOS/cmSr^L. m. pli^tl^'tlO 

- (CH2) <,Y2,R6 

^T^^m^^Kt. q(iO-5^mS:^^o ) T^^ix 
[0009]^;^^. *:|6HJ^-®^ ( I ) iz^^ti^it 



3-p<^;U-2-r7"-;P^^T'S>^o *l^0Jtc*5(t-S> 
-rnf-zl^S. 2-y^::i)Um. 2-^ 

<rTvi^'rg}ftShiiKS^i-4 0T;i/^yPS. 
1-^4 cor y^n^v-^^rfe^, ^wmt\^x\t. 

[ 0 0 1 n 5^ ( I ) (n\)L^Mt. m7L\t\^XY<^Km^ 
[00 12] 



OHC 



X) 



OH < 
(ffl) OV) 



(V) 




(va) 



<vi) 




mkm 





(I) 



[00 13] (KJES*, R^li^-^viyym^ttzlth 



-OR7 



(4) 
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(1) ^-f. THF*. 7^yS:n-:/f-;PUf-'>A(c 

;?^a'; v^Km-^-t. ^x^'^T^ (II) x^m^tihit-^m 
^Rm^-^x^ (III) Rmmii:^- 

Mm'i>citT^m^mz^. ^ dv) cr>it^mt^ 
0 s 7mmt:^m lx^ ( v > coit^m^zm< . 
[0015] mmmtt:i,m'M^j:mi^^x 

t/iiii^^j^-fbTk^^ (>^yHfy. h/i-xy. i/^n 
n^y^fy^^') (D^mmU^mi.tfzl,±M-^txm^^ 

[0016] mnmt txit. mmm (m^. ^m^j: 
I) xm^tih^b^mifzm.o. ooi-ioos». 

MtL<l±0. 0 1-1 ^ftflSv^^. RilSaJKii. or 

[0017] 7mm(^&:mm (iias^^R-'T-^-r ) ^ 

Uxf-zUv-U/PS. t e r t )U 
t e r t-yf-;^>'':7xx;^>/U;UX, :7x-yU>'' 

xbar£/Xf-;US^:i: ) . ^y>-VU:t^£/^ 

[0018] (3)5t*. RHzM&'t^^m^^yyit 
im^XW^yi^^J>^Mmcr>:^T. 5^ (V) 

m^ixhit^miKm^it^ (vn -r-^six^'ft^^*!^ 
[00 191 RHzMm-th^mn^yyit^it. mt 

l,i'Ji^^a^^z^)U7iiyy. ^'VT $;w^^y. ;^t'ii 
-/UTf^yy. g-^^t'f/^n [3. 3. 1] yi-y. 

r'^i^)U7f^yymtnHznm-^TfU^yt<^h bn 

7^^«^t;RiETi#i^>n. ^ ( V) x-m^tihit^mzM 

Ll-lOig. »iLL<{i;l-2Sfifflv^-i). 
[00 2 0] tSSfcLTtis mtitii-hV'yj^x.h^'^ 

'^A. m^i^o^j>.^^t:^-mfibti. ^ (v) r^^ix 

€»^fc;^fetc*f L 1 - 1 0 ^a. iff t L < W 1 2 ^Sffl 



[002 1 ] y^yi^^J^^mMt txi±. mtif [ 1 . 
1' -b'x (>^7xx;U7t;x:7^ y ) :7xo-ty] >'N°^ 
i^r^jus/^nu b ■ m'(L;^^l/y|&f*. bUXCi^'A^y 
i^'Uryr-bby) i^J^yi^^^y^^ (O) :5'oo;^;PA. 

b'x (i/'^ys^'Uiryr-bby) (o) . -r 

b^^;^ ( bU7xx;U;f>x:7>f y) yN-^^-'^i. 
(0) . b'X (r-bf^/Ur-bb-^-b) )^y'J^2^ (I 

1) , i/^nobx (<yyxb';;u) )^y'jyj^ (i 

I) ^i:'7:?W^^^> ^ (V) T^$ix|,^l:'&tttc*tL 
0. 001-0, 9Sfi. »*U<(iO. 01-0. 5 

[0022] RlEvS^i: UTli:. i^^^CletT^vS14W 
tSJgiS (^^J;i(fT-b^bbn7^y. i^'^^^fy^^') 

[0023] sisastisa-jf JSSigsjajK. Sf^ l< 

(i5 0-l OO^T-fc^. 

[0 0 24] (4) it (VI) cT^-fb^ft^x-T-zUiti. t 

(VII) <7)^t^!t^^?t?^^l!gSUcW«U^'^AaiSh 
^JE^-tt. ijyi-^'o-^Y^vy ^-\izx^W^.i^ 

(VI I la) i5j:tX (VI I lb) (r>\\:^^'i^ih. 

[0 02 5] (5) (Villa) C0^1:^1%|CO*S!SCO« 
^$:aSco:5rffi$:fflv^r]K«a«:m^5C (IX) O-fb-^ 

[00 26] (6) ^ (IX) tfO>fk'^S:ig<l:;^^Uy. 
^no;^;Ui^. ^y-b'y^h'^^vSttJI^JS*. -^-ftv 
yily. bUS/-»!7jU:^oo^a;<-b. bDf-'XT>A 
i/^o^-b^rifcoK^fkJPJhRJE^-y:^ ( I ) co^fb'&Jftl 

[0027] ±fS#Xmc7)±fiS;1^(i. i^tClotT . 
[0028] ^Wm\'C^Mt^ :^#W^3t(i:mWtC 

ssp ^ fzmmumzw^<r^\^=fmm.x'\^H'^h:L 1 
x%h. zitic^^t. mt\ii. ^^(T^-nm^ziiy)^^^^ 
;itifiX'^hmL mm. mmm. mu :^r^)vm. 

Mtc. ^(T^mm. ^\M. mmmm^mm\iZi:y)ik 
^''rhz,}lt(^x^h. tfz. n^-yy-y/K 
yym. :^yy^imm. ^N-f vxj^i^r^^i^-i b^^?)* 

[0029] it^mi^m. f*:fi. ti^^mmmi^z^ 

m^f&Af^zMLO, 00 0 1-10g/Brj> 

0 . atii: 1 a 1 mitzi.m\3\(>zwi-xis,^^h. 

[0030] 



(5) 
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[003 1 ] OT. ^WM<^iS)Mi:^mifZX OSftW 

[0032] umm 

hhtsm^^mmi,^. mm^coifrn'm vitro ceii. de 

velop, biol..m25^. 37-43M. 1989:¥)(CJ: -^Tt#^ 
[ 0 0 3 3 ] :^ S 

#^fflflaS:2 2PDL(Population doubling levels) i:^: 

iBi6^i^ztmm^^tx2 4BmmLfz. zco 

mf&M^. Hank' s (0. lml)J§?g(pH7. 

P) 0'^^ilKt-S)l>P-~hn7x~yU'J>'^^?§^ 
LT^cHank' s (0. lm\)mm^Mtfz. 5^0 

Lit. *;^>">A*^aaBaii^iiz/. Hank' smm 



5 X 1 O M 



<k^4* 2 



[ 0 0 3 8 ] a) a^co-fk^^?? 1 J: tX 2 {i. mEHJS 
[0039] tLhOSa. -fk-^Jf^ 1 1^fz\it2<7^m\^^zX 
[0040] 

^h^znm^zmm^htK ^wm^tthmm^zi:-:^ 

[0041] ##W1 

.(4R:^ 5S!J -5- ( 2-:/n^::7x3i;U) -4- 
.(t e r t— :/^;l/>?;><f-yWv'n^r>') -2->'^o^ 

y-fy- 1 -:t>'. 

(l)7^y(58. 6ml. 806mmol) COTH 
F (54 0ml) »fStc:-7 8*CT'n-BuL i (29 
6ml. 739mmol, 2. 5 M ^^r^^>J§?S) ^ 
mYLfzm. -2 0'CTa. 5a$SMJ*L7^c. -2 0r 
•C2-7'n^:/<>'XT;U7't H ( 1 24 . 4g, 6 72 
mmo 1)(7)THF (20ml ) mWi^iMt. m^Zl 

mm^^'Tx^iMLLfz. RjE^S(cfia«i^'fbr>^-^A7j< 
jsas ( 6 0 om 1 ) imtfz^k. mmx,^)v ( 2 5 om 



T-aJtL. ?^5%ii^^l! (0. 0 5ml)^Sa;c. 4 
^Lfz. 

[0034 ] ALP^SttOM^ 

Mario^CarlicT):^^ (Nature, |gl 9 6#, 6 0 0- 

6 0 1H. 1962:^) im\^^xnr>fz. im,tfz^jm<^ 

4 1 0 nmCOm^^m&Lfz. 
[00 3 5] ^/W^^J^com^ 
:;t-;V'hi^w/-/uy^u>( yayyu^vy (OCPC 

m) (Anal. Biochera. 1^1 8«. 520-531M. 19 6 7 

m^^x'^-^fz. mmmsM \ tmmm25 0juL i as^-^ 

tfz'ik. (OCPC 0. 4mg/mU8-^ 

y'jy-;W^W) 2 5// l S:5ni.TJ:<?aWL/::f^. 5 

7 0nmCO©7KJg$:iy^Lfc. 

[0036] zco^^im 1 iwS^-r* 

[0037] 
1^1 ] 



2 7 1 
1 2 2 



1 ) xifyo^Lfz. n^tifz^mm^^im^y^-i^'yj^T 
mmLfzik. rmttz. rm^mET^mLxit'^m 
(2-yn^:7x-;^) yVJU;<^y-jU(r>m:^^ 
(186. 7g) SrftTt* t#^>fL7tffi^!K!lSr-ecO** 

[0042] mrc7)Ri£Tt#i?>iX/:: ( 2-:ro^:7x:::: 

)V) y^))V^s J-)Vcnm^&^ use. 1 q) cot 

HF ( 1 6 80m 1 ) ioit/TK (280m 1 ) mm^Zp 
-h)V:OX)\^^sym,—im^ is. llg, 4 7. 1 
mmo 1 ) ^Mt. SO^-Cl 5mfimnLtz. ^fitC 

'^mk. Kmrn^m^mt^x^mL. mmmymm 

(600ml) ^ntX^mLfz^k. S^xf-yp ( 5 0 
0ml) TttSL/Co n^iXfz-^mm^^M^l/^-iy'^ 
J^xmkLfz^k. W^^Lfz. r^Sr^ffTiiiffiLTtt^ 
ixfzm^imi^: yh.9u-^Yifvy ^-X 

mW{k. S^^B VSm:^^)V-^^-^y) tT. (4R 
*. 5S*) -5- (2-rn^:7xX/^) -4-bHn 
^r>'~2->'^oALy7=.>'-l-5j-y (127. 5g) 
^IR^7 5%Ti#/:!o 

[0043]m. p. 92. 3-93. O'^C (^tfe 
rUXAft. ifKx^;U->\a(^ifyj:OWSS) 
iH-NMR (CDC I3. 200MHz)^ppm; 
1.68(br s, lH).3.87(d,J = 3. 
OHz. IH), 5. 04-5. 18(m, IH). 



Ca ( 3>h Do/U 



17 5 8 
2 3 2 



(6) 
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6. 43(dd. J = 5. 8. 1. 4Hz, IH). 

7. 02-7, 38(m. 4H). 7. 53-7. 71 
(m, IH) 

IR(neat) :34 18. 3060. 2900. 1 
694. 1 588. 1 568, 1472. 1440. 1 
344. 1190. 1162, 1108, 1048, 9 
78. 940. 906. 886. 754. 684, 66 
4. 638. 558. 492. 444 cm-i 
MS (EI ) m/z : 2 52 (M* ) . 
[0044} ( 2 ) 1 0*CT' ( 4 R* . 5 S* ) - 5 - 
(2-rn^7x:^yb) -4 -h Ho^v— 2 -S/:J'n 
^y^y-l-yi-y (ll. 16g. 44. Immo 
1 ) c7)fS^t;><^^:^ (88. 2ml ) Jg^S^^tert- 
:/f•;^i^'^f•;^xU;^^^'J H ( 9. 9 7g. 66. 1 
mmo 1 ) ^^V-;!^ (4. 2 0g, 6 1. 7mm 

0 1 ) srjDi. m^vi^mtmLfz. Rmmi^zimm 

^yi^mm (300ml) i:1}{ix.tztk. ^^Vy (100 

m 1 X 2 ) Tiiajuco n^tifz^mm^wM^y^^i^ 

T'SSLTSIE-fL-^ft (13. 2 g ) SriR^S 2%T1# 

[0045] iH-NMR (CDC I3. 200MHz) 
^PPm;-0. 12 (s. 3H). -0. 07 (s. 
3H) , 0. 86 (s. 9H). 3. 72-3. 83 
(m. IH), 5. 09-5. 16 (m, IH). 6. 
33(dd. J-5. 8, 1. 3Hz, IH), 7. 0 
1-7. 34 (m. 3H) . 7. 47 (dd, J = 5. 

8. 2. OHz. IH). 7. 53-7. 62 (m, 1 
H) 

IR(neat) :2955. 2930. 2886, 2 
858. 1724. 1591, 1 569. 1473. 1 
44 1. 1 389. 1362. 1 255. 1 202. 1 

1 56. 1 1 17. 1080. 1026. 1008. 9 
86, 940. 839. 779. 752. 671. 63 
7.5 59 cm-i 

MS (CI ) m/z : 366 (MH*) . 
[00 4 6] ##M2 

,(4R!, 5S!J -5-:7x::i/^-4- ( t e r t 

##fl?iJltc:*3V^T. 2-yn^^yxr;^xt HOft^ 

[0047] iH-NMR (CDC I3, 200MHz) 
^ppm;~0. 18 (s, 3H).-0. 14 (s. 
3H), 0. 77 (s. 9H). 3. 33(d. J = 
2. 6Hz. IH) . 4. 80-4. 84 (m, 1 
H). 6. 21 (d, J = 5. 7Hz, IH). 6. 9 
4-7. 03 (m. 2H) , 7. 11-7. 30(m. 



3H), 7. 43 (dd, J = 5. 7. 1. 5Hz. 
IH) 

IR(neat) : 3065. 3032. 2955. 
2930. 2886, 2858. 1 722. 1 605. 
1497. 1472. 1464, 1407. 1 389, 
1 362. 1 302, 1255, 1 200, 1 1 21, 
1 084, 1 046, 1007, 986. 939. 8 
38. 778. 699. 669. 639, 55 1 cm 
-1 

MS (FAB) m/z : 289 (MHM , 

[0048] %im\\ 

.(4R^, 5R:J -4-bKo^>'-4- (4-^h^. 
y-\-y^)V) -5 - [2- ( 3-;^ h^v-^yU.-K-. 
;^-l-rne;^) :7x::i;W] - 2-s^i^n^yx>^-. 
X-^yM^L-^^x ) 

(1) 0'C-C;^^;u 3-y7^yx-h (1. 6 6g. 

16. 6mmol)tC9-BBN(30. 2mU 1 
5. 3mmo 1 . 0. 5N THFJg^g) ^rjpi.. MiS 
T'-l:SjSr#L/::. K/£?gtc#:t<^Jl'rW^ (4R*. 
5S*) -4- ( t e r t-y-f-yUi/'^f^/Uv-n^^-) 
-5- ( 2-yn^:7jii-;u) - 2->'^^^yT•>'- 
l -:t>' (4. 67g, 12. 7mmol) . K3PO4 
(3. 24g. 15. 3mmo 1 ) i^J:!/ [ 1 . 1' - 

fx (i^'7x:^;U;fv;^y >f y ) y :^x2^y^ )^yi^^K 

x^n'J H • Ig^t^f-l^V-iii*: ( 3 1 Img, 0. 3 8 
mmo 1 ) ^JP-i3B§rHljD^StfC. M?^^T'?^in 

m> ^iejgtcfiaw^^cr^^^^^A^rg^g ( 5 om i ) 

^ML. ^^^y (30ml X2) T-JfiiitJ^Co 

yM.^\:2-?h^yy^-vmmLXit'^ (4R*. 5 
SO -4- (t B r t-yr^)WJy^^)W^^^l^) - 
5- [2- (3-^ 1 -rnt^;i/) 

-2-i^^n'^>'x>'-l-^>^ (2. 97 
g) SrJK^6 3%Ti#^o 

[0049] iH-NMR (CDC I3, 300MHz) 
^PPm:-0. 14 (s. 3H), -0. 05 (s. 
3H), 0. 85(s. 9H). 1. 10-1. 99 

(m. 2H), 2. 37(t. J=7. 5Hz. 2 
H). 2. 47-2. 82(m. 2H), 3. 67 

(s. 3H), 3. 74 (d, J = 2. 8Hz. 1 
H). 4. 88-4. 93(m. IH). 6. 32(d 
d, J==5. 8, 1. 2Hz, IH), 6. 80-6. 
87(m, IH). 7. 10-7. 35(m. 3H), 
7.53 (dd. J = 5. 8. 2. IHz. IH) 
IR(neat) :3063. 2929. 2858, 1 
723, 1494. 1471. 1451, 1436, 1 
4 1 3. 1 388. 1 362, 1 329. 1 300. 1 
253, 1 1 99. 1 1 67. 1 1 19. 1 074, 1 
007. 985. 940. 891, 84 1. 779. 7 
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54.674,638.557 cm-^ 
MS (CI)m/z:389 (MHOo 
[0050] (2) -7 8'CT-4-yQ^-l-^h^r 
zyy^y{2. 17g. 13. Immo 1 ) COX-T-/!^ 
(6 5m 1 ) ?g}g(ct-yf^;UU^>>A (9. 5m U 
2 0. Iramol, 2. 1 3 Mco^y 5^ VfgfS) S:SD;c . - 
7 S^T-mfeW* Lt^c. - 1 0 0rT'±fB ( 1 ) T1# 
tzit-^^O. 9 1g. 10. Immo 1 ) (T^x-v';^ 

(lomi) mm^iut. -5or^T-3B#rBWtT# 
lau^^vio ^icjsccfiaftiis^tr y^r-'>i.*?ijg (i o o 

ml ) SrJni.. '\^-t>^ (50ml X2) TfbliiLtz. 

^';P^7ix^nvh^^:7>f-T«l?LT'(b^» (3 
RS. 4S*, 5R*) -3-bKn^i^-3- (4-;^ 
b=ar£^-l-rf-;U) -4- [2 - (3-^h^i^:^fU 
jf.-jU- 1 -rntVU) - 5- (tert- 

7'f-;I/>'';'<f';W>/o^i/) - i -i^^u^y^-y ( 1 . 

68g) ^mms 5%x^i%fz. 

[00 5 1 ] iH-NMR (CDC I3. 200MHz) 
^PPm;-0. 24(s. 3H), -0. 14(s. 
3H), 0. 78(s. 9H), 1. 37-2. 14 

(m, 9H) , 2. 26-2. 90 (m. 2H) . 2. 
39 (t, J-7. 3Hz. 2H). 3. 22-3. 5 
0(m. 3H). 3. 30(s, 3H), 3. 68 

(s, 3H) , 5. 04-5. 12(m, IH), 5. 
98(dd. J-5. 7, 1. IHz. IH). 6. 0 
5(dcl. J = 5. 7. 1. 5Hz. IH), 7. 10 
-7. 46 (m. 4H) 

IR(neat) :3467. 3058. 3019. 2 
952. 2930, 2858, 1 741, 1492, 1 
463, 1437. 1363, 1253. 1 1 18, 1 
074. 995, 940. 881, 837. 779. 7 
54, 6 70 cm'i 

MS(SIMS) (-hK I) m/z : 5 1 5 (M 

KM o 

[00 52] ( 3 ) ±iB ( 2 ) -CitT^C-fl:-^ (1.67 
3. 5mmo 1 ) <7)rUF (51ml) ^ 
ffirT-h^7'^/^Ty^^^^:7;|/:t'J K ( 1 . 3 7 
g. 5. 3mmo 1 ) ^Mt. mMT-SiWmLfz 

4orT'2^raBifft;^c. KmmiiZtmi^itry^ 

-^J^ymm (50ml) ^jD;t. PS^xf-;l. (30m 

1x2) TmibLtz. n^tifc^mm^mM'^y^-^>^ 
titzmnwm^ i^'ytj Y)vti ^ a ^ o v h >f -t- 

MMLT^b^ (3RS, 4S*. 5R*) -3- (4 
-^y^i^-\-r^)V) -4-[2-(3-;<h^i^ 
-l-robVI^) :7x:::;U] -3. 5-i/b Ho:3ri^- 
l-i^^o^yxV (8 5 0mg) S:lR^6 7%Ti# 



[0053] iH-NMR (CDC I3, 200MHz) 
^ppm: 1. 17-2. 11 (m. lOH). 2. 3 
2-2. 96(m. 2H), 2. 40(t. J = 6. 7 
Hz, 2H). 3. 30(s. 3H). 3. 36(t. 
J = 6. 7Hz. 2H) . 3. 43 (d. J = 5. 3H 
z. IH) . 3. 57 (s. 3H) . 5. 06-5. 1 
4(m. IH). 6. 02(dd, J = 5. 7. 1. 8 
Hz, IH). 6. 17(dd, J = 5. 7. 1. 3H 
z, IH) , 7. 14-7. 44 (m. 4H) 
IR(neat) :3427. 3056. 2945. 2 
871, 1 733. 1491, 1439. 1 368, 1 
202, 1149. 1114. 1058. 916. 87 
9. 832, 756. 644c m'l 
MS(SIMS) (+K I) m/z : 40 1 (M 
KM c 

[0054] (4) ±id (3) TlfJ^vT'fb'&ft (840m 
g. 2. 3 2mmo 1 ) (T^mt^^Vy (46ml ) }§ 
WAZ. m^X^ZM.\\L^yi1y (8. 40g. 96. 6m 

mo 1 ) ^jDt. 'mrc2^vm,\^<mf\^fz. um^ 

( 5 0 9 m g ) ^ume 1 %T-1#/:!. 

[0055] iH-NMR (CDC I3, 300MHz) 
^PPm: 1. 46-2. 08 (m. 9H) , 2. 41 
(t. J = 6. 9Hz. 2H) . 2. 57-2. 84 
(m, 2H), 3. 32(s. 3H). 3. 40(t. 
J = 6. 2Hz. 2H). 3. 65 (s, 3H), 3. 
99(s. IH). 6. 40(d, J = 5. 7Hz. 1 
H) , 6. 82-6. 90 (m. IH). 7, 13- 
7. 30(m. 3H). 7. 63(d. J = 5. 7H 
z. IH) 

IR(neat) :3436. 2945, 2869. 1 
734. 1 7 1 3. 1 600. 1493, 1 438, 1 
365, 1337. 1197. 1147, 1116. 8 
79. 796, 755. 701c m'l 
MS (SIMS) m/z : 399 (MK*) , 

[00 56] mmm2 

_(4R!_. 5R!J -4-bHn^x-4- (4-^h^. 

y-l-y^)]^) - 5- [2 - {4-:<h^i^-l-y^ 
7x^;U] -2-i^9u^y'ry~ I -:^y 

( 1 ) mmmi ( i ) tcisv^r, ^f-yu 3-rxyx 

-hof^^Otci h^>'-3-7^7^yS-fflv\ 

mi (I) trnmrnzmk^iZLx {AK*. 5s*)-4 

- (t e r t-:/f';^i;^^f-;P>'0:ar>') -5~ [2- 
( 4 h ^v— 1 - T^f-/^) :7x-;H -2->':?'n 

[0057] iH-NMR (CDC I3, 300MHz) 
^PPm;-0. 13 (s. 3H). -0. 05 (s, 
3H), 0. 86(s, 9H), 1. 32-1. 94 

(m. 4H) . 2. 47-2. 77 (m. 2H) . 3. 
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32(s, 3H). 3. 38(t. J = 6. 2Hz. 2 
H). 3. 72 (d, J = 2. 7Hz, IH), 4. 8 
8-4. 94 (m, IH), 6. 32 (dd. J = 5. 
8. 1. 2Hz. IH). 6. 76-6. 88(m, 1 
H), 7. 10-7. 24(m. 3H), 7. 52(d 
d, J==5. 8. 2. GHz, IH) 
IR(neat) :3063. 3018. 2929, 2 
859. 1723. 1 595, 1494, 147 1, 1 
452, 14 1 2. 1 389. 1 362. 1 34 1, 1 
331. 1 302. 1 254, 1 1 97. 1 1 68. 1 
120. 1076, 1 007, 985. 940, 88 
8, 842. 81 5. 780, 752, 675, 63 
8,559.518 cm-i 
MS (C I ) m/z : 37 5 (MH^ ) . 

[0058] ( 2 ) ±iE ( 1 ) x^mzit-^m^m^K m 
mmi (2) tmnmzmmiztx (3s*. 4s*. 5 

R*) -3-bKndf>'-3- (4-^h^i^-l-7^ 
^JU) -4- [2- {4-^ h^i^-l-n-JU) yx, 
:::;^] -5 - (t e r t-y'i-jUi^^i^/Ui^u^i^) - 
l-i^^u^y'ryiiXX/ {3R* , 4S*, 5R*)- 
3-b Kn^i/-3- (4-^ h^i^~ 1 -7^^;!^) - 

4 - [2 - (4--?<h^i^-l-7'f';U) 7x-;^] - 

5 - ( t e r t-':/^;WJ^^Jl'i^ri^>') 

[0059]. (3Sr, 4S», 5R*.) -3-bKaar 
.(4-;^ h^v— 1-7'^;U) ^x::!;^] -5- (te 

iH-NMR (CDCI3, 200 MHz) ^ppm;- 

0. 23(s. 3H). -0. 08(s. 3H). 0. 
79 (s, 9H) . 1. 07-2. 07 (m. 1 1 
H), 2. 45-2. 68(m, IH). 2. 86- 
3. 09(m, IH). 3. 17-3. 51 (m, 4 
H). 3, 26(s. 3H), 3. 32(s. 3H), 

3. 58(d, J = 5. 5Hz, IH). 4. 83- 

4. 91 (m, IH), 5. 93(dd, J = 5. 7. 

1. 8Hz. IH). 6. 05 (dd. J = 5. 7. 
0. 9Hz, IH), 7. 08-7. 23 (m. 4H) 
IR(neat) :3436, 3058, 3021, 2 
931, 2858. 1744. 171 1, 1489. 1 
471, 1462, 1387, 1363. 1254. 1 
1 13, 993. 940. 882, 864. 837. 7 
77, 754, 672 cm-i 

MS(FAB) (+KI ) m/z : 50 1 (MKM o 
[0 0 6 0],(3R*, 4S*, 5R*.) -3-b Hn^, 
^-3- {4-:< h^'^-l-n-JU) -4- [2- 
.(4-;^h^>'- l-yf-Zl-) :7x-;P] -5- (te 

iH-NMR (CDCI3. 200 MHz) ^ppm;- 
0. 23(s. 3H). -0. 15(s. 3H). 0. 



80 ( s. 9H) . 1 . 13-1. 87 (m, 11 
H), 2. 42-2. 87 (m, 2H), 3. 18- 
3. 50(m, 5H), 3. 30(s. 3H). 3. 3 
3 ( s, 3H) , 5. 04-5. 1 2 (m. 1 H) , 

5. 98(dd. J = 5. 7. 1. IHz. IH), 

6. 05(dd. J = 5. 7. 1. 6Hz. IH). 

7. 11-7. 23(m. 3H). 7. 31-7. 43 
(m. IH) 

IR(neat) :3437. 3058. 293 1. 2 
858. 1 742. 1 492, 1 472. 1 463, 1 

386. 1362. 1253. 1120. 1075. 9 
95. 940. 882. 837. 777. 754. 66 
9 cm-» 

MS (FAB) (-hK I ) m/z : 50 1 (MKM « 
[006 1 ] ( 3 ) ±fE ( 2 ) Vmz ( 3 R* . 4 S* . 
5R*) -3-bHn^i^-3- (4-;<b^5>-l- 

ri-ju) -A- [2- (4-^h^i^-i-y'^)V) y 
-i-i^^o^yT'>'^fflv\ rnmrni {3) tm^m 

tC|5|;mtCt'C (3R*. 4S*. 5R*) - 3- ( 4 
h^i^-l-y^;^) -4- [2- (4-;^h^i^-l 
-T'^;^) 7x-;P] -3. 5--Jyz\^u^i^-l-zy 

9a^y^y^%fz. 

[0062] iH-NMR (CDC I3, 20 0MHz) 
^PPm; 1. 33-1. 92 (m, 12H) . 2. 4 
6-2. 65(m, IH), 2. 74-2. 96 (m, 
IH), 3. 22-3. 50 (m, 5H). 3. 36 

(s. 6H). 5. 03-5. 12(m. IH). 6. 
03 (dd, J = 5. 7, 1. 3Hz, IH). 6. 1 
4(dd, J-5. 7, 1. 8Hz, IH). 7. 16 
-7. 28 (m. 3H). 7. 32-7. 42 (m. 1 
H) 

IR(neat) :3413. 3056. 2936. 2 
868, 1490. 1451. 1 387. 1 1 17. 1 
060,7 55 cm-i 

MS (FAB) (+K I ) m/z : 387 (MKM o 

[0063] {4) ±M^{3)X'mzit'^m^m^.m 
mmi (4) tmrnrnzwrn^zLxwrnL-^^^mfz. 

[0 0 64 ] iH-NMR (CDC I3. 300MHz) 
^PPm; 1. 44-2. 02 (m. lOH). 1. 7 
4(s, IH). 2. 55-2. 83(m. 2H). 
3. 32(s, 6H), 3. 39 (t, J = 6. IH 
z. 2H) . 3. 40 (t. J = 5. 8Hz, 2H). 
3. 93(s. IH). 6. 40 (d. J = 5. 7H 
z, IH), 6. 84 (d, J = 7. IHz, IH). 
7. 12-7. 32(m. 3H) . 7. 62 (d, J = 
5. 7Hz, IH) 

IR(neat) :3408, 3061, 2936, 2 
867. 1714. 1 600. 1493. 1461. 1 

387. 1 336. 1 192. 1 1 18. 921. 79 
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4. 7 54, 70 0 cm-i 

MS (FAB) m/z : 347 (MHM <> 

[00 6 5] mmms 

.(4R!. 5R*) -4-b Hnar>/-4- (4-;^h^. 
y-l-r^JU) -5 - [2 - (4-h 

( 1 ) mmmi ( i ) tciov^•c. s-r^ryji 

-hCOith^ifZl - ( t e r t-r^/US/^f^/l/^-Q^ 

v') -3-yf->'^fflv\ ^ifi^Ji (1 ) ^HSWtclHl 

mizLX (4R\ 5S*) - 4- (tert-y^/WJ 
- 5- [2 - (4~te rt-^^JU 

[0066] iH-NMR (CDC I3, 200MHz) 
^PPm;-0. 13 (s, 3H), ~0. 05 (s. 
3H) . 0. 04 (s, 6H) . 0. 86 (s, 9 
H) , 0. 89 (s, 9H) , 1. 46-1. 75 

(m, 4H), 2. 35-2. 83 (m. 2H), 3. 
62(t, J = 6. OHz, 2H). 3. 72(d, J 
-2. 6Hz. 1H).4. 86-4. 93(m. 1 
H), 6. 32(dd. J = 5. 8, 1. 2Hz, 1 
H), 6. 77-6. 87 (m, IH), 7. 07- 
7. 29 (m. 3H). 7. 52 (dd. J = 5. 8, 
2. 1 Hz, 1 H) 

IR(neat) :2954, 2930. 2886, 2 
858. 1 723. 1494. 1472, 1 388. 1 
362. 1 33 1. 1 255, 1 1 99. 1 1 13. 1 
077, 1007. 984, 940. 888. 839, 
778, 7 5 1. 666cm-i 
MS(CI)m/z:475 (MH^ ) , 

[0067] (2)±ia(l)Ti#^c>ft'^SrfflV^. ^ 

mmi (2) tmmmzmmizLx (3s*. 4s^. 5 

R*) -3-t,V\:i^i^-3- (4-^b^i/-l-y 
f-;!/') -4-C2-(4-tert 

U^i^- 1 -T'^/U) yj::^;]^! -5- ( t e r t 

(3R*. 4 S*. 5RM - 3-h Vsi^i^-S- (4 

h^i^- 1 -y^/I^) - 4- [2 - (4-tert 

5- ( t e rt-r^;Ui^^^)W^U^i^) - 

[0 0 6 8].(3S*, 4S*, 5R*.) -3-bKn^. 
(4-pf h#i/-l -r^;^) -4- [2- 

.(4- t e r t-^'f-yU-S/Vf-Zl^v-U^i^- 1 -T^f-. 
/P) :7x— ;U] -5 - (t e r t-y^JUi^?(^JU>'a 

iH-NMR (CDC Vg."" 200MHz ) ^ppm;- 
0. 22(s. 3H).-0. 07(s. 3H), 0. 
05(s, 6H). 0. 79(s. 9H). 0. 89 



(s. 9H) , 1. 0 2-1. 96 (m. 1 IH) . 

2. 46-2. 66 (m, IH) . 2. 86-3. 06 
(m, IH), 3. 12-3. 44(m, 2H). 3. 
25(s. 3H). 3. 48-3. 74(m. 2H), 

3. 57(d. J = 5. 3Hz. IH). 4. 78- 

4. 90(m, IH). 5. 95 (dd, J = 5. 8. 

1. 6Hz. IH). 6. 05(dd, J = 5. 8, 
0. 8Hz. IH) . 7. 02-7. 30 (m, 4H) 
IR(neat) :343 1, 3059, 3022. 2 
930, 2858. 1 603. 1472. 1463, 1 
412, 1 388. 1 362, 1 342. 1 301. 1 
255, 1103. 1006. 994. 940, 83 
7. 776, 752. 672 cm-i 

MS (FAB) (+K I ) m/z : 60 1 (MKO <, 
[00 69] _(3RL. 4S:^ 5 R!_) - 3 - 1 Kn^. 
y-B- (A-^h^i^-l-yi-JU) -4- [2-. 

.(4-tert -r^jui^j^^fi^i^u^-y- 1 

lU) 7x::i;u] - 5 - ( t e r t -rf-;w>-'^f-;^i^o, 

iH-NMR (CDC I3, 200MHz) ^ppm;- 
0. 24(s. 3H), -0. 15(s. 3H). 0. 
05(s, 6H). 0. 79 (s. 9H). 0. 90 
(s. 9H). 1. 14-1. 88(in. IIH). 

2. 43-2. 86 (m. 2H) . 3. 18-3. 48 
(m. 3H). 3. 30(s. 3H). 3. 50-3. 
74(m. 2H). 5. 00-5. 12(m, IH). 

5. 97 (dd. J = 5. 7. 1. IHz. IH) , 

6. 05(dd. J = 5. 7. 1. 5Hz. IH). 

7. 08-7. 24 (m. 3H) , 7. 32-7. 42 
(m. IH) 

IR(neat) :3430, 3059. 3023. 2 
930, 2889, 2858, 1 602. 1490. 1 
472, 1463, 1 387. 1 362, 1 255. 1 
186. 1 103. 1 076. 995. 940. 88 

3. 837. 776. 753. 666 cm-i 
MS(FAB)(+KI)iii/z:601(MKO . 

[00 70] (3) ±ie (2) (3R*. 4 8*. 

5R') -3-bKn^S/-3- (4-p^h^x-l- 
y^JU) - 4- [2 - (4-te r t -7'f-;^i/p<f-/I/ 
i^XJ^i^- 1 -y^fU) :7x^;l/] - 5- (tert- 

:/f-;i/i^.xf-;u>'n^i/') -i-i^^xj^y^y^m 

v\ mmmi o) tmnrnzmmi^ztx or*, a 

S*. 5R*)-3. 5->''bKQ^>'-3- (4-;^b 
^x-l-y^/l-) -4- [2- (4-bKa^ri/'-l 
-y^;l/) 7x:^;l^] - 1 -^:^a^yT':^^#/::o 

(007 1 ] iH-NMR (CDC I3. 200MHz) 
^ppm; 1. 15-2. 05 (m. 13H), 2. 4 
5-2. 64 (m, IH) . 2. 73-2. 94 (m. 
IH), 3. 31 (s. 3H). 3. 33-3. 43 

(m, 3H), 3. 54-3. 74 (m. 2H). 5. 
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01-5. 10(m. IH), 6. 00 (dd, J = 
5. 7, 1. 2Hz, IH) , 6. 11 (dd, J = 
5. 7, 1. 8Hz. IH), 7. 16-7. 40 
(m, 4H) 

IR(neat) :3401, 3057. 3020. 2 
932, 2872. 1729. 1633. 1601. 1 
581, 1490. 1456. 1 385. 1 276, 1 
188. 1119, 1071. 832, 753, 70 
5,644 c m-i ^ 

[0072] ( 4 ) ±ie ( 3 ) x^i%fzit^m^m^\ m 
mmi (4) tmmmzmmi.ztxmiiit'^m^mz. 

[0073] iH-NMR (CDC I3. 300MHz) 
^PPin;l. 18-2. 06 (m, 12H), 2. 5 
4-2. 87 (m. 2H), 3. 33 (s, 3H) , 
3. 35-3. 47 (m. 2H). 3. 61-3. 72 
(m. 2H)3. 98(s, 3H). 6.40(d. J 
= 5. 8Hz. IH). 6. 85(d. J = 7. IH 
z, IH). 7. 13-7. 33(m. 3H). 7. 6 
1 (d, J = 5. 8Hz, IH) 
IR(neat) :3399, 3059. 3024, 2 
937. 2867, 1 7 1 3, 1 600, 1493. 1 
455, 1385. 1337. 1 192. 1 1 14, 1 
070, 918. 795. 754, 70 1. 592 c 
m-i 

MS(FAB) (4-K I ) m/z : 37 1 (MKM . 
[0074] 

.(4R!^ 5R!_) -4-\iVu^iy-4~ (4-p<h^. 

( 1 ) HlffeWl ( 2) tCi3V^T. (4R*. 5SO-4 
- (t ert-ri'JUi^;<^j]^i^a^i^) -5- [2- 
(3-;<h^>^;{^;^^::i;U'-l-rDey^) 7x^/1-] 

#?t(4R', 5S*) -5-:7x^;U-4- ( t e r t 
-yf-;^v^;'^f-;U>'r:7^i/) -2-i^^nAL:/f.>'~ 1 

-:ty^m^\ mmmi (2) huswccisj^^cL-c 

(3R*. 4S*, 5RM -3-t Fn^2/-3 - (4 
-;><h^i^-l-rf-;l') -4-:7x::i;^-5- ( t e 
r t -y^;U>-'p<^;l/i^o^r>') - l-i^^u^y^y 

[0075] iH-NMR (CDC I3, 300MHz) 
^PPm;-0. 24 (s, 3H).-0. 14 (s, 
3H) . 0. 77 (s. 9H) . 1. 13-1. 66 

(m, 7H) , 2. 99 (d, J = 5. 9Hz, 1 
H).3.31(s,3H).3. 36(t,J = 6. 
2Hz, IH) . 5. 11-5. 18(m. IH). 

5. 94 (dd, J = 5. 9, 1. 4Hz. IH). 

6. 03(dd. J = 5. 9. 1. 6Hz. IH). 

7. 2 0-7. 4 0 (m. 5H) 
IR(neat) :3436. 3060. 3030, 2 



929. 2858, 1 945, 1 746, 1 706. 1 
603. 1496. 1472. 1462. 1 388, 1 
362. 1 347. 1 252. 1 188. 1 1 19. 9 
95. 940. 883, 865, 837. 775. 74 
4. 702. 670. 523 cm-i 
MS (FAB) (-hK I ) m/z : 4 1 5 (MK*) • 
[0076] ( 2 ) JifS ( 1 ) T'ftJ^c-ft^JfeSrfflU. H 

mmi (3) t^nmzmmi^ztx (3R\ 4s*. 5 

R*) -3, 5-i;^bFn^r>'-3- (4-;<N3fi^- 
l-y^;U) -4-:7x-;P- 1 -v-i^^n^vf-v-^rft 
fz. 

[0077] iH-NMR (CDC I3. 300IVIHz) 
^PPm; 1. 09-1. 69 (m. 7H), 1. 88 
-1. 97 (br, IH). 3. 01 (d. J = 6. 1 
Hz. IH) . 3. 30 (s. 3H) . 3. 37 ( t, 
J = 6. IHz. 2H). 5. 19-5, 26 (m, 1 
H) , 5. 98(dd. J-5. 8. 1. 5Hz. 1 
H), 6. 12(dd. J-5. 8. 1. 7Hz. 1 
H) . 7. 23-7. 4 1 (m, 5H) 
IR(neat) :3 392, 3058, 3029, 2 
937, 2867, 1 602. 1496, 1454. 1 
391. 1334. 1188. 1111. 1062. 9 
70. 917. 831. 775. 743, 704, 65 
0, 529 cm-i 

MS(FAB) (+K I ) m/z : 30 1 (MKM o 

[00 78] (3) ±M^{2)Tnfz^t'^mi:m^\ m 
mmi (4) tmnmzwimi^ztxm^^t^m^ntz. 

[0079] iH-NMR (CDC I3, 300MHz) 
^PPm: 1. 48-1. 70(m, 5H). 1. 76 
-1. 94 (m. IH). 3. 32(s, 3H). 3. 
40(t. J = 6. OHz. 2H), 3. 65(s. 1 
H). 6. 37(d. J = 5. 8Hz, 2H), 7. 0 
6-7. 12 (m. 2H). 7. 28-7. 41 (m, 
5H) . 7. 59(d. J = 5. 8Hz. IH) 
IR(neat) :3416. 3030. 2936. 2 
867, 1 7 1 3, 1 601. 1498, 1454. 1 
390. 1338. 1191. 1115. 918. 79 
8. 746. 703 cm-i 

MS(FAB) (-fK I ) m/z : 299 (MK*) . 

[0080] mmms 

A4RZj 5R!_) -4-bKu^>'-4- (4-^7x7. 

^i^-\-ir^)V) -5- [2- i.3->^V^i^i:})V^^^ 
1 -rohVl^) yx-yl^] - 2-i^i^u^y^y^ 
- 1 -^y 

{\)mm\\ (2) tci^v^T. A-yu^-i-^v 
vsrffl^v ^mm\ (2) }imm,mznm.\z\.x (3r 

4S», 5RM -3-bKo^5/-3- (4-:7x 
y^i^-\-y^}V) -4- [2 - {3-^Y^i^f]}V 
;Jf-;P-l -7'ot^;l/) 7x^;U] - 5- (tert- 
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fz. 

[0081] iH-NMR (CDC I3, 300MHz) 
^PPm;-0. 24 (s, 3H), -0. 14 (s, 
3H) . 0. 78 (s, 9H) .1.1 6-2. 1 8 

(m, 9H) , 2. 37(t, J = 7. 3Hz, 2 
H), 2. 51-2. 65(m, IH). 2. 73- 
2. 88(m, IH). 3. 38(d, J = 5. 6H 
z, IH), 3. 66(s, 3H), 3. 95(d, J 
= 6. 3Hz, 2H). 5. 05-5. 12 (m. 1 
H) , 5. 99(dd, J=5. 8. 1. 2Hz. 1 
H), 6. 06(dd, J = 5. 8. 1. 6Hz. 1 
H), 6. 80-6. 96 (m. 3H)» 7. 11- 
7. 44 (m, 6H) 

IR(neat) :3468, 3059, 3027. 2 
930. 2857, 1739, 1 60 1, 1 587. 1 
496. 1472, 1436. 14 1 2. 1363. 1 
340. 1 30 1. 1249. 1 1 73. 1 1 5 1. 1 
107, 1076. 994. 941, 881. 838, 
778. 754. 693. 669. 578. 512 c 

MS(FAB) (+KI) m/z : 577 (MK*) • 
[0082] ( 2 ) ±iS ( 1 ) Ti#fc^k^S:fflV\ II 

mmi (3) tmnrnzmmt^zLx (3r*. 4s*. 5 

R*) -3- (4-7xy^i/- 1 -y^;^) -4- 
[2- (3-;<h=ar>'X?;I/?i<-;U-l-rotV^) :7x 
-3, 5-i;^tFnaf>'-i-5/^aA^>'f':^* 

[0083] iH-NMR (CDC 13, 300MHz) 
.^PPm; 1. 43-2. 08 (m. 9H) . 2. 39 
(t. J = 6. 7Hz. 2H) . 2. 48-2. 63 
(m. IH), 2. 71 (d. J = 5. 6Hz. 1 
H). 3. 45(d. J = 5. 3Hz. IH). 3. 5 
4(s, 3H). 3. 95 (t. J-6. 3Hz. 1 
H), 5. 06-5. 14(m. IH). 6. 04(d 
d. J = 5. 8, 1. 3Hz. IH) . 6. 1 8 (d 
d. J = 5. 8, 1. 7Hz. IH). 6. 81-7. 
00(m. 3H). 7. 15-7. 42 (m, 6H). 

[0 084] (3) ±m(2) x^i%fzit^^m\K m 
mmi (4) tmnmzmmifZLxmii^t'^m^mz. 

[0085] iH-NMR (CDC I3, 300MHz) 
^PPm;l. 50-2. 09 (m, 8H). 1. 77 
(s. IH) . 2. 39 (t. J = 6. 8Hz. 1 
H). 2. 55-2. 88(m. 2H), 3. 63 
(s. 3H). 4. 00(t. J-6. 4Hz. 2 
H). 4. 02(s. IH). 6. 41 (d. J = 5. 
8Hz, IH), 6. 82-7, 00(m, 4H). 
7. 13-7. 35(m. 5H), 7. 65(d. J = 
5. 8Hz. IH) 

IR(neat) :3468. 3062. 3027, 2 



948, 2872, 1 943. 1 7 14. 1 600. 1 
587. 1 495. 147 1. 1 436. 141 7. 1 
368. 1 337, 1 293. 1 245. 1 174. 1 
149, 1 081, 1 034, 952. 884. 83 
8. 757. 694. 645. 587. 514 cm-i 
MS (FAB) m/z : 423 (IVIH*) , 

[0 086] mmme 

_{4R*_, 5RM -4-bKt7^i/-4- (4-yxy. 
.^^--l-T^f^/U) -5- [2- (4-;<h^>'-l-. 

ii) mtmn (2) izisi^x. (4r*. 5s*)-4 

- ( t e r t -yi-JUi^^i-;Ui^x=i^iy) - 5 - [2- 
( 3-> h=ir>-:^;l-;K-/^- 1 -rabVP) yx~;I/] 

-2-S/:7n^yx>'- 1 -:t>'c7)f^;bOtc^Jfi«2 
( 1 ) T1#/C (4RV 5S*)-4-(tert-yf- 

/Pi/;<f-;U>'Q^i^) -5 - [2 - (4-;^b^>'-l 

Sr. 4-7*0^- l-;><h^>'7'^>'^Oft^0t34-7' 
n^-l-7xy^>'7'^ySrfflv\ MiWl (2) t 
MMmzmmi^ZtX {3S\ 4S\ 5RM-3-b 
Ho^i^-3- (4-7xy^>'-l-7'f*;l/) -4- 
[2- (4-;<h^i^-l-7'f-;U) :7x-;u] -5- 
( t e r t-yf-;^i/;<^;!^>'n^>') -l-i^^a^ 
yT'>':fcJ;t/ ( 3R*. 4S*. 5R*) -3-tFn^ 
>-3- (4-7xy^>'- 1 -rf-yU) -4- [2- 
(4-;><harix-l-y^;^) :7x-;H -5 - (te 

[0087] _( 3 4S*_. 5RM -3~t Hn^. 
y-3- (A-y jL/^ly- l-y^}V) -4- [2- 
SA-y^h^i^-l-r^)V) 7x-;P] -5- (te. 
r t-y^;P>-'^^;^i/o^>') -i-i^^u^yfy, 
iH-NMR (CDC I3. 300MHz ) 5"ppm ; - 
0. 22(s. 3H). -0. 07(s, 3H). 0. 
80(s, 9H), 1. 18-1. 82(m. 10 
H) . 2. 26 (s. IH) . 2. 5 1-2. 67 
(m, IH). 2. 89-3. 02 (m. IH). 3. 
32(s, 3H), 3. 35-3. 47(m. 2H), 
3. 58(d. J = 5. 4Hz. IH). 3. 82 
(t. J = 6. 3Hz. 2H) . 4. 85-4. 90 
(m. IH). 5. 95 (dd. J = 5. 7. 1. 7H 
z. IH) . 6. 05 (dd. J = 5. 7. 0. 8H 
z. IH). 6. 79-6. 95 (m. 3H). 7. 1 
0-7. 30 (m. 6H) 

IR(neat) :3436. 3059, 2930. 2 
858. 1601. 1 587. 1497, 1472. 1 
388, 1363. 1301. 1248. 1 172. 1 
107. 1 080, 1 036. 993. 94 1. 88 
2. 864. 837. 778. 753. 692. 67 
2,512 cm-i 



(12) 
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MS(FAB)(+KI)in/z:563(MK* ) , 

[0 0 88].(3R*, 4S*, -3-b Ha^. 

y-3 - (4-ya^y^i^-l-:/^fU) -4- [2-. 
.(4-^h^i/-l-y^;U) 7x~;^] -5 - ( t e. 

iH-NMR(CDCl3. 300MHz)^ppm;- 

0. 23(s, 3H),-0. 14 (s. 3H). 0. 
79 (s, 9H) . 1. 35-1. 9 5 (m. 11 
H), 2. 49-2. 83 (m, 2H). 3. 30- 
3. 45 (m, 3H). 3. 31 (s, 3H), 3. 9 
1 (s. IH). 3. 95 (t, J = 6. 3Hz. 2 
H) , 5. 05-5. 1 2 (m. IH) . 5. 99 (d 
d, J = 5. 8, 1. IHz, IH). 6. 06(d 
d. J = 5. 8. 1. 6Hz, IH). 6. 83-6. 
97(m. 3H). 7. 17-7. 41 (m. 6H) 
IR(neat) :3436, 3059, 2928. 2 
858, 160 1, 1 587, 1497, 1471. 1 

4 1 1, 1 388. 1 362. 1 34 1. 1 300. 1 
247, 1172. 1119. 1077. 1007. 9 

40. 882. 837. 778. 753. 692 cm 

-1 

MS(FAB) (-hKI) m/z : 563 (MKM o 
[0089] (2)±ie(l)T1#7^ (3R^. 4S'. 
5R*) -3-b Foar>'-3- (4-7xy^>'-l 
-4- [2- (4-^h^>'-i-yf-y^) 
:7x-;U] -5- (tert-ir^}Vi^:A^)VlyV3^ 

iy) - i-^^n^^T^y^fflcv wmi (3) tm 

"SmzWimizLX {3R\ 4S*. 5R*) -3- (4 
-:7xy^^-l -y^;P) -4 - [2- (4-;^ 
i^-l-y^fU) yx-/U] -3. 5->-'b Hndri^- 
1 -iy^u^yr^y^^fz. 

[00 90] iH-NMR (CDC I3. 300MHz) 
^PPm;l. 51-1. 86(m. IIH). 2. 3 

5 (d. J = 6. 3Hz. IH). 2. 48-2. 63 
(m. IH), 2. 77-2. 92(m, IH). 3. 
25-3. 46(m, 3H). 3. 28(s. 3H), 
3. 95(t. J = 6. 2Hz. 2H) , 5, 04- 
5. 12(m. IH). 6. 04(dd. J = 5. 8. 

1. 2Hz. IH) . 6. 15 (dd. J = 5. 8. 
1. 8Hz. IH). 6. 83-6. 98(m, 3 
H) . 7. 1 8-7. 40 (m. 6H) , 

[009 1] ( 3 ) ±ie ( 2 ) x^i%fz^t^m^m\\ m 

[0092] »H-NMR (CDC I3. 300MHz) 
appm; 1. 52-2. 07 (m. lOH). 1. 7 
2(s, IH). 2. 58-2. 81 (m, 2H). 
3. 31 (s, 3H), 3. 38(t. J = 6. OH 
z. 2H) . 3. 95 (s. IH) , 3. 99 (t. J 
= 6. 2Hz, IH). 6. 41 (t. J = 5. 8H 
z. 2H) . 6. 81-6. 98 (m. 4H). 7. 1 



3-7. 34 (m. 5H) . 7. 65 (d. J = 5. 8 
Hz, IH) 

IR(neat) :3436. 3062. 3027. 2 
943, 287 1. 1 7 1 3. 1 600, 1 587. 1 
495. 1472, 1 390. 1 336, 1 293, 1 
245. 1173. 1117. 1082. 1032. 9 
48, 885, 838. 801. 755. 693. 64 
4. 587 . 5 1 3 cm-i 
MS (FAB) m/z : 409 (MH+) , 

10 0 9 3] mmmi 

.(4R!_. 5R!_) -4-hKnJ?^S/-4- (4->'xy. 
^iy-l-y^Jly) -5- [2- (4-bHQ^>'-l. 
-rf-y^) 7x-;P] -2-i^^n^yy'y- i~^y, 

{!) mmmi {2) i,zi5i^x. (4r*.5s*)-4 

- (t e r t-y'i'JU'J^^Jl'i^u^iy) ~5 - [2- 
(3-;^h=^>';<?;^;i<:^;U-l-rabVU) :7x~/^] 
-2'iy^u^y'ry-i-:^ ycoi^h 0 izmmm 3 

( 1 ) T1#/^ (4R'. 5 SM -4- ( t e r t-7*f- 
)}yi^:<^)]yiy\J^iy) - 5- [2 - (4-tert-y 
h^i^-l -y^;!^) 7x::i;U] -2-iy^n^yf'y 
-l-:t>'Sr. 4-yn^- 1 h^^ri^r^J^ycOfti:) 
0(34-7-0^- l-y^xy^i^T^^y^fflW USSM 

1(2) tmmmz^mi^zLx (3rs. 4s*. 5 

R*) -3-bKn^v'-3- (4-7x7^^^-1- 

-4 - [2 - (4-tert 
v'Odfi^- 1 -y^/I^) :7x-/U] - 5- (tert- 
y^/]yiyj^^jUzyn^zy) -l-zy^x3^y^yi:% 

[0094 ] iH-NMR (CDC I3. 200MHz) 
^PPm;-0. 24. -0. 21. -0. 15. - 
0.07 and 0.05(5s, 12H).0. 
75(s. 9H), 0. 89(s, 9H). 1, 16- 

2. 06(m. IIH). 2. 44-2. 85(m, 2 
H), 3. 37-3. 67(m. 3H). 3. 76- 

3. 98(m, 2H). 4. 83-5. 10 (m, 1 
H). 5. 93-6. 08(m. 2H). 6. 76- 
7. 4 1 (m. 9H) 

IR(neat) :3436. 3060, 293 1, 1 
923. 1 728. 1 602. 1 588. 1 497. 1 
472, 1 387, 1 362. 1 301. 1 250. 1 
172. 1 104. 1006. 940. 882. 83 
7. 777. 753. 692. 667. 578, 51 1 
c m"^ 

MS(FAB) (-I-K I ) m/z : 66 3 (MK*) o 

[0095] ( 2 ) ±fe ( 1 ) Tntzit-^m^m^^K m 
mmi (3) tmnmzmmizLx (3r*. 4s*, 5 
R*) -3- {4-yjiy^i^rf^;\y) -4- [2- 

(4-b FoarS/- 1 -r-^yU) :7x-;P] -3. 5- 
x'b Fa^i^- 1 -zy^^^^yry^^fz. 
[0096] iH-NMR (CDC I3. 300MHz) 
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^PPm;l. 20-1. 88(m. 12H), 2. 2 
6(t. J = 5. 9Hz. IH). 2. 51-2. 63 
(m. IH). 2. 80-2. 92 (m, IH), 3. 
43(d, J = 5. IHz, IH). 3. 54-3. 7 
4(m. 2H). 3. 97(t. J = 6. 2Hz. 1 
H), 5. 07-5. 14(m, IH). 6. 05(d 
d. J = 5. 8. 1. 2Hz. IH). 6. 15(d 
d. J = 5. 8. 1. 9Hz. IH), 6. 84-6. 
98(m. 3H) . 7. 20-7. 39 (m. 6H) 
IR(neat) :3368, 3059. 2939, 2 
871, 1724, 1601. 1 587. 1496. 1 
472. 1 392. 1 302. 1 246, 1 1 73. 1 
104. 1060, 1034. 755. 693. 5 12 
c 

( 3 ) ±f£ ( 2 ) x^i%rz^t^^^m^\ mmmi ( 4 ) 

[0097] »H-NMR (CDC I3. 300MHz) 
appm;l. 38-2. 10(m. 12H). 2. 5 
5-2. 86 (m. 2H). 3. 60 (t. J = 6. 2 
Hz. IH) , 3. 97 (s. IH) , 3. 99 (t, 
J = 6. IHz, 2H) . 6, 41 (d. J = 5. 8H 
z. IH). 6. 74-7. 00 (m, 4H). 7. 1 
2-7. 36 (m. 5H). 7. 64 (d, J = 5. 8 
Hz, IH) 
I R ( ne a t ) 
869. 1708. 
472. 1 392. 
1 74. 1 1 52. 



3403. 3062. 2939. 2 
1600. 1 587. 1495. 1 
1337. 1293. 1 246. 1 
1067, 1 032. 95 1. 88 
3. 795. 756. 694, 587, 514 cm'^ 
MS(FAB) (+KI ) m/z : 433 (MKM • 

[0 0 9 8] mmms 

.(4R!^ 5R!j -4-bHa^>'-4- (4-7xy 
V-l-^y. 

( 1 ) M6«l ( 2) (C*3».^T. (4R*. 5S*)-4 

- (t e r t-'^^}V-Jy^'j-}V>^u^l^) -5- [2- 

- 2 - ly^U^V^V- 1 -:t>'<7)ft;b 0 2T 
f#?'c(4R*. 5S*) -5->'x:::;U-4- ( t e rt 
-yf-zI^^^'^f-yUv-n^v-) -2-i^:;^a^yf'>'- 1 
-i^y^m^^. 4-yo^-l-><h^fi^7'^yofti:> 
»:)(i4-:/n^- i-:7xy^>'7'^y^fflv\ 
1(2) hmmmzwrnzy^x (3rs, 4sv 5 

RO -3-bHn^i/-3- ( 4 -:7xy^>'- 1 - 
-4-^ jr -;^-5- ( t e r 

[0099] iH-NMR (CDC I3. 200MHz) 
<^Ppm:-0. 23 (s, 3H), -0. 13 (s. 
3H), 0. 77 (s. 9H). 1. 42-1. 87 

(m. 7H) . 3. 00 (d. J = 5, 7Hz, 1 



H) . 3. 95 (t. 

6 (dd, J = 5. 

7 (m, 2H) . 6. 
7. 16-7. 4 7 
I R (neat) 
952. 2930. 

1 587. 
1301. 
1 0 34. 



601. 
362, 
080. 
837. 



J = 6. 2Hz. 2H) . 5. 1 
9Hz. 1 H) , 5. 9 2-6. 0 

77-6. 98 (m. 4H) . 
(m. 6H) 

3436. 3060. 3030. 2 
2857. 1 754, 1 709. 1 
1497. 1472. 1 388. 1 
1248. 1172, 111 3. 1 
993. 940. 883. 866, 
778. 754. 693. 5 1 2cm~^ 
MS(FAB) (+K I ) m/z : 477 (MKM o 

[0100] ( 2 ) ±is ( 1 ) T%tzit^mt:m\^\ m 
mmi (3) tmnmz^mi^zLx (3s*. 4s*. 5 

R*) -3. 5->^'bKacSfi/-3- (4-:7xy^i^ 
-l-r^yP) -4-7x::i;U- l-i^^n^y^v-i^ 
i;l>'(3R*. 4S\ 5RM-3. 5-'J\i\<u^i^ 
-3- (4-:7xy^rv'-l-:/f";U) -4-:7x-yU 
- 1 -i^'^u^yr-y^^^fc. 

[0 1 0 1 ] .(3S1^ 4S:,. 5R!.) -3. 5-xh. 
>'n^ri/-3- (4-> h^S/- 1 -r^;l/) -4-7. 

iH-NMR (CDcV3.^3 0 0MHz) <?ppm ; 
1. 10-2. 08(m. 8H). 3, 22 (d, J = 
6. 6Hz. IH). 3. 80 (t. J = 6. IHz. 
2H), 4. 99-5. 08(m. IH). 5. 99- 
6. 16 (m. 2H) . 6. 78-6. 95 (m. 3 
H) , 7. 2 1-7. 38 (m. 7H) 
IR(neat) :3338. 3060. 3030. 2 
1 600. 1 587. 1498. 1 
1 387. 1339. 1302, 1 
1103. 1081. 1069, 1 



950, 
4 70. 
245. 
035. 

7 59, 



287 1. 
1 4 5 5. 
117 3, 
1 005. 



9 70. 944. 882. 8 19. 



693. 65 2 cm-i 



N5(FAB)(+KI)m/z:363(MK*) , 

[0 102] ASR",^ 4S*^ 5R!_) -3. 5-xb, 

iH-NMR (CDC I3, 200MHz) ^ppm; 
1. 08-2. 22(m. 8H). 3. 02 (d. J = 

6. 2Hz. IH). 3. 96 (t, J = 6. 3Hz. 
2H) , 5. 16-5. 28 (m. IH). 5. 98 
(dd. J = 5. 7. 1. 4Hz. IH). 6. 12 
(dd, J-5. 7. 1. 7Hz. IH). 6. 75- 

7. 00 (m. 3H) , 7. 18-7. 40 (m. 7 
H) 

3369 
1 586 
130 1 
103 3 



I R (neat) 
870. 1 600, 
454. 1 39 1. 
1 0 5. 1 080. 
3. 755. 693. 513 



3058. 2943. 2 
1496. 1473, 1 
1 24 6. 1 1 73. 1 
982. 882. 77 
c m"i 
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IVIS(FAB) (-hK I ) m/^z : 36 3 (MK* ) o 
[0103] ( 3 ) ±icl ( 2 ) X^i%fz ( 3 R* , 4 . 
5RM-3. Hq^>— 3- (4-^ h^^^i^ 

-l-yf-;U) -4-7x3i;U- 1 -v-^n^yT^y?: 

mm\i (4) trnMrnzmmizLxmBit-^m 

[0 1 04 ] 1 H-NMR (CDC I3, 4OOMH2) 
i5ppm;1.55(br S,1H),1.62- 
1. 75(m, 2H), 1. 80-1. 97(m, 4 
H), 3. 66(s, IH), 3. 99 (t. J = 6. 
2Hz. 2H) . 6. 37(d, J = 5. 9Hz, 1 



H). 6. 86-6. 97(m. 3H), 7. 06- 
7. 12(m. 2H). 7. 23-7. 40 (m. 5 
H) . 7. 60 (d. J = 5. 9H2, IH) 
IR(neat) :344 1. 3062. 3030, 2 
943. 2870, 1 71 3. 1 600, 1 587, 1 
497, 1473. 1454. 1 39 1. 1 338. 1 
293, 1 246, 1 173. 1 081. 1 034, 8 
83. 798, 756. 695. 601. 514. 48 
7 c m* 1 

M5(FAB)(+KI)in/z:361(MK*) , 
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